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(57) Abstract: A surface acoustic wave filter having a balance/unbalance converting function for improving the degree of balance, 
and a communication unit comprising it. A longitudinal coupling resonator type surface acoustic wave filter section (501) com- 
prises a first interdigital electrode part (503), a central intcrdigital electrode part (504), a second intcrdigital electrode part (505), and 
first and second reflectors (506, 507) sandwiching them. One comb-shaped electrode at the central intcrdigital electrode part (504) 
is divided substantially symmetrically into first and second comb-shaped electrodes (516, 517) along the propagating direction of 
surface acoustic wave. Between the first and second comb-shaped electrodes (516, 517), at least one of design parameters of the 
interdigital electrode parts (503, 504, 505) and the reflectors (506, 507) is differentiated between one and the other sides sandwiching 
an imaginary central axis A orthogonally intersecting the propagating direction of surface acoustic wave. 
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#IDT503ftV ^L505CD, ^^SMa^Mt^-C^Sc 
[0066] mM(Om-Mm(Dm^\t, IDT504<D#IDT503, 505<tg|l9-^oTl/ ^-5 Slit ( 
ft*M8«if) « ftit&iS® {T-*nM) Xh<0 , IDT504<bl$<!)-S-o-O ^IDT503 
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[0067] mm<D^r.T\m) 

ftll, [H7COj;5^s ^*<LMMg|5Tfc5IDT804<Dill ( |g2<75IDT803, 805 

ii^D-a-oTi/ it (mw-mmm) ^y^-r^mmx^m^mmtD^-mm 

iLTlSLfe. El8i^ % |I|7cOf$/&^;!o^-C IDTSO^^-^ffiSfg^^A- 
m^-efc^^2WIDT8050«^^fc 0 -y^?r % IDT804i:|^(9^M^^7— ^ 
ffiT*fc5!giroiDT803<M0. 001 n m^#<Lfc«om-^^CO^*i¥SSW 
IS^^H^T^-ro SfcJfctfciLT, IDT803HDT805i:£):§-MJikV^&ll] 
DtWt, ^-^^JW^i|ii^M<D^m^^{C-Clll8{C^-ti:-C^-ro 
jfctfiRi, IDT803aDT805><7)#mMtV^^2^|CplC(CLfcW^{i, «CD 

(ommifm^, T-<xmtxhz> 0 

[0068] H8£ji,5i\ «om-^^^^^-^^!)ctf9t^i|>I¥M^o. 2dB& 
#£*l/rv^£: /S*:b^-5 0 o^«9IDT804^*3lt5, &IDT803, 805tB'O^X 

ST'fe5IDT805<7D«Mb°y^$r, IDT804bM<Q-&omMfistfT— ^tgffcSI 
DT803£9*£<-f5r<tT\ ¥ffff ^-^P^O^M^^^tL-Sim^-Sc 
[0069] ^P^fiCT^'L^Af-^J-U-Cfe* ({KS^-il^A^^A/T'^-tt^ixS^^) 

^-r =t?^ ^&\z&mi-&iDr205<nmm>bm^-zmm^tx¥ffi-^¥m 
^m&m&mttXo^vtcW'&mmftiyj^wc^^x, iKm^'bm22^nvx 

&£<Dmt'<7*-?&KWcmtettZ>t^Dmi&t>K ^2003-046369-§-4; 

miztzmztixv^ 

[0070] ±m&miz.%m<Dmw<nffimi-±^ ¥m-^m 7 Mmmm^m-r zwmmw&y 
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[0071] ±IE^#ot#^Ti*, lzZ;x*m-\-s<7*-? : kmtett?>zbX'&~z>i 

[0072] ±fiE^«©fflf^^*5V^-Cfi, &*t?KW-/>'7^— ^SrS*5>*S-i:-eiDT204H 
DT205. im , 2O5iIDT2O6i*S»»J'&5tt0fT?***S*StWi:*O, r*tfw«, # 

[0073] wtt(C*fL, *3SK©fl!fifef* % Ull {'*5^TIDT504^#ttSE^O'eiS*'fR]}-2 

ft , ¥M#«^5 1 2 KSBRStur v ^ii^t¥iif«^5 1 3 tcgg«S§^Tv > 

0X503.1:10X504, IDT504tIDT505*S»9^51B^^l:i s **fl^t/£*^ 
IDX503^£)IDX504~., IDT505A»e>IDT504'>^i!H _ 5#tt^ffi&^**]- 

[0074] *S8Wli, IDT504«:#^aff*©fi«*lRlfc2^ttL-C, ¥«- 

^'¥««tg^fc:ii:7c#-|4^®jS^^^joV^T, #^2003-046369^- 

s^^i5^f^{c^oTM$tLf^>^<it>3o<^^f@o<Lsy«^-r^^ 

{^ig1-§lDXWfc*(C^t-5IDXWlltt^Sfe$-lt6r<!:-C¥«-^¥«^m 
[0076] Sfc, HJSom— «51B-er4, jfettft^Wjaa*fc<"tTfc*K:, fe&tf>iDX<7>m 

^sKttr.owi^y'jr— ^tise>-r , ^^idxco^i, $52<D&wi<\_MWinm<Dffl 
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[0077] Mx.tt* miO(D£9iZ6^<Di&TZm-t%s<-ylr-i/<Dm'&s S^OlSrW^Hf 
$rU=f-. #»902, 903*3pflgflr-^«|^tL, €-«8^-904/iV^L906SrT-^j» 

■ct>ra«ftftv\ 

[0078] *^7ai>rx^^^xft-efm-t-s«fifcfcL-cf±H4o»riifcia?>-f , mm. mi 

fife, 012(Z5 c t9(miC<^SfellOl±iC/±mS^llO2^yy^^X^-e 
m&U Z<D±.\Ci/— h^«fl|$tll03^SoTitii:LT, ^-»^^J;«91/^s/ 

[0079] mM<Dm— &£Xf%i~<n&1&MxlZ, 3ooiDT^^--T5«^-^*S^M#tt 
^ffi&^^/^^fi^tt^M^^Jg^^^iJ^Lf'tSfit^Lfc^, #tt*ffigt 

[0080] t-fc, IH36{^-f £51-, EH{'^-r^-a-#SS^-M#14^®iS^^/^SI5501^ 
,^2(D^^*S^M#tt*®S^/^^55l^^-K^tfc1#fi5c-C*feo 

xi>&\ 

^Ptt^E&7^^g|3551(4, 3f@(£>IDT552--554<>;, IDT552-554^igtf<b 

*©IDT553a*5F¥«*H J F-51 1 HIS^ClHjfilg^&tvCV ^ Q IDT553<DiSilRi]COrD 
T552, 554#, ^fi^jx^ «fe^*fi^a#tt*B5»7-f^(f|5551OIDT503, 
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[0081] £fc, Hi£©3l— &£Xfm —<D&%mT*n. IDT503 (803) £:IDT505 (805) <D 
&T3m~<D&XmX\$, 40±5° YcutXMLiTaO S«^fflV>/c^ % 

3 

frzmmfrbiyfrfrztm, *%twi-£z.<Dmmmb-r , 64° -72 0 Ycutx^jjt 

LiNbO % 41° YcutXemLiNbO ^if<DS1gT't>I^^^^J*^*4#ib^o -hfE$) 

3 3 

[0082] (IIOIH^I) 

^js^mH^sot^fi, m^fmmtmm^m-jfmtm^xh^K mm 

^^ = M-e«mitr^3V>T, IDT504O2#W4Lfc^}fKL#:i£M516 > 517 
(Dvh, IDT504(C^^^5M^ii s 7'— ^mST*S>5IDT503(Cjav^ll!ifiM-r-5 
#fi|<L#^m«516<DffiMgfc:V^ IDT504K|Si9^9M^;^>^/VM 
T*fe5IDT505^ifiV^ljiC'fS:@-r6^J<b#^'®^517j:t9t>0. 001 n m^:#<L 

[0083] m^x^ *mM(Dn=mn<Dmi&fcteiiz>im ^mti^x. mi^zmmom^. 
mm<D{m^-m^(D^^mmicx^i- „ jtt^u-c, ##skl#^M516, 5 

-rH114{^^T^-r 3 Hffi<DB^ffit:1±> fg-t&fcW^LT, {4tS W 

[0084] |§]7cOtlij&{;::fcVv-C, IDT804<7)2#fiJL7tg!il, ^2^fiJ<L#^mg816 

, 817(755*3, IDT804('pt9'g-5«mt^T-^ffl;^T-fc5MlOIDT803^ifi^ 
{Ri)(cMi-5^1^f'J<Li»^«^i816(D1iffifttV^^, IDT804{i^-^9W 

m75^>^/^m1lT'fc5m2coIDT805^^^^ftlJ{c■^^g-r5m2co^flJ<L*^® 
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ms 1 7 xvbo. ooi u m"X%< i^tcm^- {-mm) ^m^mm^^m 1 
[oo85] nM<ni$E.mM(n-mmv<Dijfr%i-®:m&i£*)h, mm^mmr^mLx^^ 

[0086] ^l©I£iit1i, ^"1^5>S'J<L#^m«516(816) < t^20^fiJ<L 

Wm^l5l7 (81 7) ©fcV^£t-^T<OSfi#^W<£b-frfc:/S^ -f|5!cjoV ^TO^t' 

[0087] mMo^mitm) 

Xfo&tiK MM<DmV3 : mWiXltmUZ$$l<^X, IDT504i:lDT504{c:&£i9-&5*^ 

f^-rmH.) IDT504tIDT504^^i9-a-9« v-i/^'ffitlT'fc5m2cDID 
TSOS^ft^mSfgOWm^^^Egilct^O. 002 a I( a I:IDT<DS*i}§ tV^ 

[0088] ^mm<Dmmmm<Dim-^tLx, mn^ mM<DmwBm<Dm&<D 

{Hmn&<Dm^mm^X^-t 0 JttfciLT, IDT504<»:IDT503<Dft^fllMi 

ctcu-c, m-fe^mm¥ffij£(Dfamzmm^xmi7^ttX7f;i- 0 mm 
<DmmwmxiL m—vt&m^MLx, itwrnm^rnvx^^^t^^ 

[0089] jfcfcl, m7<Dffimz$o\,^X, IDT804>IDT804{Clpi9-a-5«^Jt^ s T— Xigt* 
fc*^lOIDT803(^^m^^'7>Mm i t'^P E S1gggiSr, IDT804tIDT804{C|P 
0^5M^d^>^/PMT'fcSm2(DIDT8O5CO*^m®m(DMm c t I 'L>Pp1Sg 
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[0090] mM<Dmmm<D-mm<D%&m~&&i!>u'ok. ««¥«A#afe#L-cv3 

mmKm^mmm^T~^mmt^iDTi^\,^mici±mi-^iDTt2^mLtz 

m7j;u?<D¥ffim^*m<D^mm&&mi-z^tfcx%z> 0 
[oo9i] mm,<n%jmm 

>^m^M(mi9<DDX^Vfcmm)^ADT504tlDT504{zm^^9M^7!l^y^ 

^;ummxfo&m2<DiDTo05b%2(Dy7i'?*507(Dmftm.mm<Dmmm*>bffl 
[0092] *mm<Dms.Mm<Dim-®W:bLx, 1120^ ^icoiifiwM 

mmm^mmm^'^mm.mt.iDT505t])y^^507<DM:^mm^(Dmmm^ 
'bmrnm^macLtc m-^mmm^-mm(D^^w^^xm2o<<^^ 
-ow„ mm<Dm^.wmxit. m-^m'^MLx, im^mm^m^x^^ 

[0093] m^, m7<Dmj&^j$\,^x, ir>T804icmv&vmmt%^>y-r^mmxhz>wi2 
<DiBT805tm2<DV7is??807(Dm;ftnMm<Dmmn*>br$mM*, jui^idt 
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[0094] mm<Dmm.mm<Dmm<DXfrm-$£MM£r)h. itifM^^ffc^s: 
<nnmmty>bmmmzmte<b&2>m&te. 2^\vtz^wKLm^mm<D&mDT 

C0095] mm<DW^wm) 

^mmim^mm(Dm^Mm(Dmm^&^tm^^^xnmm<Dm-M 
mtm^xfoztK mmtDm^BMxtemuc^^x, iDrsoAizmv^mmm* 

T— xmt&XhZ>%il<DlDT503<Dm.jm$B<Dduty (1I22CDF/E) IDT504i£$£ 

y&Dmmm^>^;ummxfo%m2mDT505(Dmmm<Dduty£<oo. 04±%< 

[0096] -BiTt^ *mM<Dm*BM<Difm '%)3ktLX, l|23i^ «<^^A^ffi(D«^ 
©{iffi^McDl^^Sr^iCT^i-o ttmtVX, IDT503(O««^(Dduty<bIDT 
505O®McDduty^[HlU{CLfc:, H-^^!lOM¥McDg^^'^TEl 

23(^^T^t-o mm<D^mmxn. m-^mm^MLx, mmmm^ 
m\^x\,^zkfrt>frz> a 
[0097] m^. m7<Dmmc^^x, iDT804icm<o^mmm^r~^mmxh^mi<Di 

DT803C9m^<£>duty2\ IDT804(C^l9-^5mSfH^ s -^^mil-efc-5B'2<^ 
IDT805O1tSJf Oduty<M0. 04*#<Uc4§-fr (-^MM) <DMm¥-W&<D@i$k 
%m24><Z-&m&fcX7jk-t 3 kt&hLX, IDT803(D«SJaOdutyi:IDT80500a 
1im(Oduty^|SJC}CLfc.^z:«^iJ<D^(|isW^O^^^j||}CTll|24i^^ 
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[0098] mn<Dm*i&m<o-&BW(Djj&m-ft*WMii* mv&*m&&&WLx^z 

IDT505 (805) iDdutyfr-f^X^ttlttzfr^ -MtDdutytDZf-Zmttb^Xh £V * 

c 

[0099] (Ulroltli) 

mtmcx-hzAK mm<Dm-^mmx^mi^^^x. iDT504<D2#fiju~##iij 

<b«««516, 517CD5-b. lDT504tzMVft?mm¥ati>T—xmmX*&Z>mi<D 
IDT503irifiV ^lJ!^iai-Smi©^fiJ<L#^«1?B5l6£D«^mOduty^, IDT 

<D&m< LMvtmm 5 1 7©ii f^dutywt o. 04^#< l-o vb. 
[oioo] wrtCs *mm(Dm-tBM<Ditm -^mtL-c, Erase, mm^m-tmmomm 
<D&msmm<Difc%:zmmzxjfrr 0 tt&tLx, ttm<i,m , m.m5i6<Dmmm 
(Ddutyt, ftm<i,Mwnm5i7(Dmm¥B<Dduty$:\5ic'<z.L-tz, m-w^m<Ditm 
¥ L mm<Dm%kz$Lmz.xm25K&i?i£xBi- 0 mm<Dm-tmmxitm-mmm 

[0101] [g7»tiixe.iCjoV IDT804<£2#fiJLfc#f Kblt^m^^, IDT8 

04(r^^5SSif^^^^«®r*fc5^2cDIDT805^^V^iJ}rf4g-rs^2 
©#IKLii1£Sfi817cOBffi]f<^duty£, IDT804iC^i9-^9««it^^r-X® 

mxhzm i widt803 tifiv >{iii^fs«i-5^ i <D<&m< ismwrnms 1 6om^Jt 

HfcT^-To &mti.x, ^KLm^mmsiecDmrn^cDdutyt, ##j<L«m 
m8i7(Dm.Mm<Dduty*mc\ci,tc, ^-^mi(Dmm¥mm(o^^wm~x 
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D26(r^^-t±-c^-r c 

[0102] mtoton^tem<D—&Bm<Djj&m-&%MMt>s mn&wm&&&whx\* ^ 

uty&SV ^C&/i$>-fr3»£-tt, 2^#JLfc^id<U#JK««Ofe&IDT{C»?)^9 
T— ^«*-e*>SIDT»JjfiV HWK:(t«i-«<L*R«i*, 2$MWUfc$MW<l*|* 

M©duiySrS#IIO^«<L»«MWit#L-C**<-*-ar.t'Tf, P'ttOTgi^ 

liftW KL#«««516 (816) fc#f KL#^«S51 7 (817) OdutySrf^-CJW: 
£>-£fctf\ — <fS©duty®*SrJMeb'erCt>J:v\ 
[0103] («©^A^fli) 

flgtl^C-efeSiS, HfficD^AM-eiiElKCfcV^T, IDT504tC|»»?£"5®l8f|| # 
T— xffiST'fc5^1<^IDT503i:lDT504i:^P"9-^9®B'f<^Jfet g ^MItOt° 
S/^£, IDT504»C|»9-g'5«ffi*&3i $ «>^/»'«ffi-t?&6^2©IE)T505fcIDT504fc 
»t>1^9®^^-fcV^Mfg©fcV^<fc^0. 004 A I*#<LTV^> 0 
[0104] SATlc, *HJfi©»AJI5«©f^M-aft*fct"C, B27K:, mM(omAKm<DMi& 

\£yfflX&WO\£y?-k, IDT505aDT504roPn^2£tV^ttSJggBcDt:V^£ 
IHDictfc, m-ti£5fe^iJtD{4ti^M(D^^WtT|l|27{c^^-a:T^1- 0 H 

[0105] ^}C[g|70^}rjoV>T, IDT804{C»!J^5tt«lt#T— *«ffi^&53f$l©ID 
TSOZblUT&OAbtimV&^mz&tt&mfy^nM^ttv?-*, IDT804iCp 

ttS^kV^mMgB^tV^.MO. 004 /. I±#<Lfd§£-(-»0!l) 



WO 2005/031971 25 PCT/JP2004/011908 

[0106] %m<DmAi\m(o-^m<DW / mr.^mx. } oh, m%^-mm^m\^x\^ 

[oio7] mm<DWiihitm) 

*?£wimz>, mm<DWi%mM<Dmf&&m29K7jki- 0 ■mm^xmrn^mmt 
, m^^m^-m w^mmm^^^ 50 1 <Dmmt.mm oi-^i t ihj cxhz 
hk ^\mvkmm&&M*&2^m>,i, &idt503, sosi^etven^L-o^ 

V^^tMi£*iS^502A<OID"I\ te£.W)7\/?$><Dm.mit°y?-$:, IDT504 

Km^onm^^i-^mmxh^m2(DiDTo05izmmLx^^w-\±Mm'& 

*tI^502B±'90. 004 X U :#tt*ffit*If (OggHtyfT^Sft)^ 

#<ltv^5 0 w&mm$i&M : iFo02Ak502B<DWimz. mmm^y^^^zm 

[0108] y T(^nffi©m7LM^^ -^mtLT, nao^ mm(om^m<Dmj^(D 
\±wmm<DU$kit-Mmzx7F-f a itt^u-c. ##'i4^®&*tg^502A, 502 

m30'^&i?itx7jk-r c mm<Dm%mmx-i-i^^Mm^MLx, mmm^^c 

mVX^^Z\btffrfrZ> 0 
[0109] ^(DJ:5(-, &IDT503, 505^^i£#&ijffij&*^£^LT, -£ne>W 

^mmt^mi<DWT503^m^tix^mi<DWi±mw\^m : ^(Dm.mm\i o 
^^ADT504m^om.mm^y^^mmtt£^2<DiDT505{cmm^x 
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(D¥-'Ml&%:?k'girZ>ZbfrX'%Z> 0 ^(DU, IDT504C91DT503, bOo\Z.WO^WM 
[0110] ttz, mmvmjhftmXte, &#'l±MSZ£;ig^5C>2A, 502B<DlDT3o£m7 
^Sr^ftib-frTtctK tit. H31©J:3fc, SBl. ^2©5J-fiJ<L#*t«ffi5l6, 517 
202©#WKttry^«rJ[V'»K:JW;5>*Tt>J:v\ 

[0111] IDT504i»5#518«JB*^'-^»ffii:**JI5l©IDT503fciffVMI|fc 

MfltW^ IDT504i:pi9-^5miim^^^mS^5^2roiDT505fc 

^V^J{'{igi-5^2cD^fiJ<L«««®517i^ic$ixTV^5^i±^®&*^ 

1202<D«atie-y^J;9^#</i5=t9{-i-6^iT%¥«f«^r a ^¥M^ 

[0112] Sfc, El32cDj:5(-, ±ffi#ttM&*tgi4c-ft;LT, 2*iH L *ftlH±*S&#£ 
-?130l£ffll\ 2^##tt*M#»1301©IDT1302£lDT1303i©# 

[0113] IDT504tP^-^9'a^tg^T-^m«i^5IDT503tCjfiVMIi]{C{]5rfi-r 
5SRlO^*d<b#^«S5l6tcg8ttS*t-CV^IDTl302O«1Sjtlfs/ i f-*, IDT5 

04tpt)^5m^m^^^m^i:*5iDT505{c:iav^jt^m-rs^2o^fij< 
[0114] mm<Dm+mm) 

. : IDT504tc:|||'3-g•5®^l^H^ s T-^'S^l-Cfo5^1<7>IDT503^r^bTV^6^ 
iroW*^ffiffi*S : f502A<Z?IDTi:y7U'^©«ffifgt P s'^<Dfcrjy^-jt(IDT©1B 

ffi-efc5»2<OIDT505fC^L-CV^5|R2©?iif±aSiES*ig-?-502B«t90. Ol/h 
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[0115] wt(c, ^mm(Dm+Bm<Di / fm -^h^lt, 033^ mm<Dm+]\m<Dmf& 
<D$m¥mm<o^*mm^x^-t a imt^x^ #te^ra*jg^502A. 502 

m^xm33^t>^x7jk-to mm(Dm+mii&xi±mE.®i&MKMLx > imw^m 

[0116] &IDT503. 505<D*h?h\zft&mffim$mtt&18iLX. -tttfe 

©IDTty^u-^wify^JtSrS*^***^, JBl, M52©^fiJ<L»*t«i|i*#t- 

R*fi^©lDT>y7U^©tf S '? L Jfc£, lDT504i:»5-&5aiB»*s^^MWi 

'h£<-tZ>^bX\ ^Mfffl^fs^ffl^&ftSli^t'tS. IDT5 
04f£:J3tt5» &IDT503, 505K:»!9^««ra»tH4fcM:«fcS>ftV\ 
[0117] Sfc, H3l<OJ:5fc» fgl, ^2(7)^fij<L#^ffiS(D^n^tifcmi, ^2^#tt 
*iBft#»?Sr**ven»«U *l, »2©#tt«iHift*«^-1201, 1202WID 

[0118] -?r<0|JR, IDT504t»D^5««*B^T— ^«Si*5II7r503tCjfiVMWfcOT"1- 
5$MW< L#:RSffi5 1 6 tSNK^nr V ^5 WttftiBSE**?- 1 20 1 ©IDTty 7^ 
^OfcV^J££> IiyT504tBD^5flttl*8* s ->'^^«*f t*SIDT505 tifiV M« 

[0119] (HJgcofH — Tgflg) 

*>S*S» IDT504{wg*?)^5fl:ti*ii s T— ^m^T*fe5^1COIDT503(^-gcL-Ci/^ 
SEBHSr, IDT504{cP«J^MJid s v'^^meir*fc6M2(DIDT505}^i^LT 
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V^2<B#tt*Sft#»502B«W0. 06*#<LT^5 o #tt*M^tg^50 
* TV ^ Skm-A-f^T R CCfcSo 

[0120] uATt-^nifewmH — mmoftm -mmtvx. 034f^ njfecD^H — mmom 
2B<DiDTiy7u^^oft^mMomsm^'^p^£§ii^p]i:tLfe, 

[0121] rcDj;5{-> #IDT503, 505W^:ix-en^^l4^Bgc*fi§^^^L-C, 

*Bjfe*WcDiDTiy7^^^©^m^mo«ffiit^'^F^S§BiJ; , 9/h$<i-sr 

iT\ Wit -§-^Pp10^M^3fc#-r-5r<t^T#5o *r£>8g % IDT504fCfctt-5 
n &1DT503, SOSt'^^^mffifl^ttt-ttck^^V^ 
[0122] Sfd, |2]31(DJ;5^, |gl, ^2©5>fJj<Llt^me516, 517(^1, 3?2tf)#tt* 
iEl^If^^M'^iL, mi, ^2<D#tt*®&*«g^l201. 1202OIDT 

DT504i^^9Mm75ST-X«fig^6^1(7)IDT503^iavMfJ{^4mi-5m 
1 <D#fi]< L*«ffi^5 1 6 {^gfc* tlT V ^fg 1 1 201C0IDTt 
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